Description 



METHOD AND APPARATUS FOR LIMITING TORQUE FROM A MOTOR 
Technical Field 

This invention relates generally to limiting the torque output from 
a motor on a motor vehicle, and more particularly, to limiting the torque as a 
function of the weight of the vehicle. 

Background 

Motorized vehicles, and particularly on-highway trucks, operate at 
a variety of weights. The weight of a particular truck can vary over 100,000 lbs 
depending on whether it is loaded or empty. When loaded, the truck reqiiires a 
relatively high torque to its wheels when accelerating. Thus, the engines of these 
trucks typically deliver a relatively high torque. The same truck, however, when 
unloaded or lightly loaded, will often have its tires slip, spin, or even leave 
"burnout" marks on the road surface when accelerating because the wheels 
receive the same relatively high torque even though the traction is less due to the 
reduced weight of the truck. This can contribute to increased wear and shortened 
lifespan of the tires, as well as inefficient fuel consumption. 

Simmiarv of the Invention 

The present invention provides apparatuses and methods for 
limiting torque of a motor on a vehicle. A torque limit determining device 
receives a weight signal indicative of an approximate weight of the vehicle. The 
torque limit determining device transmits a torque limit signal indicative of a 
torque limit for the motor as a ftinction of the weight signal. 



Brief Description of the Drawings 

Figure 1 is a block diagram of an apparatus for limiting the torque of a 
motor vehicle according to one embodiment of the invention. 

Figure 2 shows a motor vehicle, such as a truck, according to one 
embodiment of the invention. 

Detailed Description 

Figure 1 is a block diagram of an apparatus 10 for limiting the 
torque of a motor vehicle according to one embodiment of the invention. The 
apparatus 10 typically includes a torque limit determining device 12. The torque 
limit determining device typically receives a weight signal WEIGHT indicative 
of a weight of the vehicle. The torque limit determining device 12 transmits a 
torque limit signal TLIMIT indicative of a torque limit for the motor of the 
vehicle as a function of the weight signal WEIGHT. 

Typically, the heavier the vehicle, the higher the torque limit, and 
the hghter the vehicle, the lower the torque hmit will be in order to prevent or 
reduce wheel slip. The particular relationship between the weight of the vehicle 
and the torque limit may vary depending on the particular preferences of the 
operator of the vehicle, the ground pressure of the vehicle, e.g., nimiber of axles, 
size of tires, square footage of track or belts, etc. Depending on the amount of 
slip desired, an appropriate relationship between vehicle weight and maximum 
desired torque may be determined by any of a variety of ways known to those 
skilled in the art. 

The weight of the vehicle may be determined by any of a variety 
of ways known to those skilled in the art. For example, in one embodiment of the 
invention, axle weight is used. In another embodiment of the invention, the 
forces acting on the suspension of the vehicle may be used. In yet another 
embodiment of the invention, the vehicle may actually be weighed, such as on a 
truck scale. In another embodiment of the invention, the weight of a known load 
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may be added to a known (empty) weight of the vehicle. In another embodiment 
of the invention, tire pressure may be used. 

[09] Li an embodiment of the invention, a control device, such as an 

engine control module 14 may be coupled with the torque limit determining 
device 12 to receive the torque limit signal TLIMIT. The engine control device 
12 may also receive other signals known to those skilled in the art, such as a 
throttle signal THROTTLE, indicative of a desired characteristic of the engine, 
e.g., rotational speed, fuel and/or airflow to the combustion chamber. The 
throttle signal THROTTLE may come, for example, from an accelerator pedal, a 
lever, or a dial operated by the vehicle operator, be hardwired, or be from any of 
a variety of other devices and configurations known to those skilled in the art. 

[10] The engine control module 14 transmits a control signal indicative 

of a desired characteristic of the engine as a function of the torque limit signal 
TLIMIT and the throttle signal THROTTLE. For example, the engine control 
module 14 may transmit a fuel signal FUEL, indicative of a desired amount of 
fuel to be delivered to a combustion chamber or chambers of an engine. 

[11] The engine control module 1 4 may be implemented, for example, 

as a microprocessor, a microcomputer, a dedicated circuit and/or software. The 
control module could also be any of a variety of devices known to those skilled in 
the art. 

[12] An engine 16 may be coupled with the engine control module 14 

to receive the control signal, e.g., fuel signal FUEL. The engine 16 transmits a 
force, such as a first torque at a first rotational speed on a drive shaft for example, 
as a fiinction of the fuel signal FUEL by ways known to those skilled in the art. 

[1 3] In one embodiment of the invention, a transmission 1 8 may be 

coupled with the engine 16 to receive the first torque. The transmission 18 
transmits a second torque at a second rotational speed as a function of the first 
torque by ways known to those skilled in the art. The particular relationship 
between the first torque and first rotational speed and the second torque and the 



second rotational speed is typically a function of the gear ratio of the transmission 
1 8, and may be determined by ways known to those skilled in the art. In effect, 
the transmission 18 maybe considered to be a torque multiplier. 

Similarly, other fixed known components, such as a drive axle, 
may act as a torque multipUer. Their affect on the torque may be factored into 
the torque calculations by ways known to those skilled in the art. 

The second torque output from the transmission 1 8 may be used to 
drive, for example, any of a variety of ground engaging traction devices of the 
motor vehicle, such as tires and/or tracks or belts, for example. 

hi an embodiment of the invention, a gear ratio determining 
device, such as a sensor 20 that detects the gear ratio of the transmission 18 by 
ways known to those skilled in the art, may be coupled with the transmission 18. 
The sensor 20 may transmit a gear ratio or torque multipher signal TORQUE 
MULTIPLIER as a function of the gear ratio of the transmission 18. 

The torque multiplier signal TORQUE MULTIPLIER may be 
received by the torque limit determining device 12 and be used to determine the 
torque limit signal TLMT. Typically, for a given fuel signal, the second torque 
output by the transmission 1 8 will vary depending on the gear ratio of the 
transmission 1 8 at that moment in time. 

Figure 2 shows a motor vehicle, such as a truck 50, according to 
one embodiment of the invention. The truck includes a cab section 52, and a 
cargo section 54 that may be integral with the cab section 52 or separate (as 
shown). 

Typically the cab section 52 will include the apparatus 10 
described above, although it could also be located elsewhere. The apparatus 10 
functions similarly to that which is described above, and will not be repeated 
here. 

A weight-determining device 56, such as a pressure sensor, may 
be coupled with a suspension of the truck 50. The weight-determining device 56 
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transmits the weight signal WEIGHT by ways known to those skilled in the art. 

Although the weight determining device 56 is shown for simplicity as being a 

single sensor located in a single spot, additional sensors and locations could also 

be used, such as one sensor on each axle or tire of the truck 50, for example. 

Additionally, the weight of the vehicle may be approximated by looking at the 

engine output and the vehicle dynamics, i.e., engine power output vs. 

acceleration. Generally, the heavier the vehicle, the more slowly it will respond 

to a change in engine power. 
[21] hi an embodiment of the invention, an accelerator pedal 58 

transmits the throttle signal THROTTLE to the engine control module 14 by 

. ways known to those skilled in the art. 
[22] The second torque from the transmission is transmitted along a 

driveline 60 to at least one of a ground engaging traction device, such as a wheel 

and/or tire 62. 

Industrial Applicability 
[23] In operation, the weight of the motor vehicle is transmitted to the 

torque limit determining device 12. The torque hmit determining device 12 may 
also receive a torque multipHer signal from a sensor 20 indicative of a gear ratio 
of the fransmission 18. The torque limit determining device 12 transmits a torque 
limit as a function of the weight of the motor vehicle and the current gear ratio of 
the transmission. 

[24] The accelerator pedal transmits the throttle signal. 

[25] The engine control module 14 uses the torque limit and throttle 

signal to determine a maximum ftiel quantity for the engine 16, and controls the 
fuel delivery to the engine 16 so that the fuel delivery does not cause a torque 
from the output of the transmission 18 in excess of the torque limit. 

[26] By appropriate selection of the torque limit, slipping of the tires 62 

may be reduced when the truck 50 is lightly loaded, yet sufficient torque will still 
be provided to provide adequate, if reduced, acceleration. 



From the foregoing it will be appreciated that, although specific 
embodiments of the invention have been described herein for purposes of 
illustration, various modifications may be made without deviating from the spirit 
and scope of the invention. Accordingly, the invention is not limited except as by 
the appended claims. 



